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Superconductivity with transition temperature Tc =
1.7 K has been observed in bilayer graphene[1, 2]. The
main factors, which may shed light on the mechanism of
the formation of this superconductivity, are the follow-
ing. Superconductivity is observed in bilayer graphene,
when the two layers are twisted, and the maximum of
Tc takes place at the ”magic angle” of twist, at which
the electronic band structure becomes nearly flat.
Actually the same factors have been suggested in
Ref. [3] to explain the experiments in graphite, which
reported high-T superconductivity in highly oriented
pyrolytic graphite (HOPG) [4, 5, 6, 7, 8]. The hints of
room-temperature superconductivity are present, only
when the sample contains quasi two-dimensional inter-
faces between the domains of HOPG.[9] These domains
should be twisted with respect to each other in order
to form the flat band in electronic spectrum. [3] This
dispersionless energy spectrum has a singular density of
states, which provides the transition temperature be-
ing proportional to the coupling constant instead of the
exponential suppression, as was suggested by Khodel
and Shaginyan.[10] For nuclear systems the linear de-
pendence of the gap on the coupling constant has been
found by Belyaev [11].
There are different potential sources of the for-
mation of the electronic flat band: due to topology
[12, 13, 14, 15], due to symmetry [16, 17] and due to
interactions [10, 18, 19, 20, 21, 22]. The twist of the
graphene layers or HOPG domains provides the topo-
logical mechanism of the flat band formation. The situ-
ation has the close relation to superconductivity at the
interfaces or surfaces of topological crystalline semicon-
ductors, see e.g. [24]. The reason of the formation of
the nearly flat band can be the spontaneous formation
of a misfit dislocation array at the interface. The topo-
logical origin of this flat band can be also understood
in terms of the pseudo-magnetic field created by strain
[25, 26, 27]. The topologically protected band touching
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lines in the spectrum of graphite [28, 29, 30] (the so-
called Dirac lines) lead to approximate flat band on the
surface of graphite or at the interface [12, 13, 14]. The
Khodel-Shaginyan mechanism of flattening – the merg-
ing of levels due to interaction [10, 18, 19, 20, 21, 22, 23]
– is also not excluded, since it leads to the further flat-
tening of the spectrum.
Formation of the superconducting and ferromagnetic
states in the flat band materials has been discussed in
particular in Refs. [26, 31, 32, 33, 34, 35, 36, 37].
At the moment there are many evidences of en-
hanced superconducting transition temperature in
graphite materials, starting from Refs.[38, 39]. The
most clear hints of high-T superconductivity in graphite
are related to interfaces in HOPG [3, 4, 5, 6, 7, 8]. This
supports the idea that it is the twisted interface, which
is the reason for the flattening of the spectrum. The
electron-electron interaction [10, 18, 19] is probably a
secondary factor enhancing the flat band singularity in
the electronic density of states.
Signatures of high-T superconductivity are also ob-
served in graphite in contact to other materials. Ex-
amples are alkanes in contact with a graphite surface
[40, 41], polymer composites with embedded graphene
flakes [42, 43], films of polystyrene and graphene oxide
composite [44], sulfur doped amorphous carbon [45, 46],
phosphorus-doped graphite and graphene [47], etc. Sig-
natures of superconductivity with Tc=14 K have been
found on the surface of Grafoil.[48]
In conclusion, the observation of superconductiv-
ity in graphene supports the specific role played by
twist of the graphite planes and by the band flattening.
Graphite superconductivity is now becoming the main-
stream. One may say that we are coming to graphite era
of superconductivity. It is time to combine the theoret-
ical and experimental efforts to reach the bulk room-T
superconductivity in graphite and in similar real or ar-
tificial materials.
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